A novel, Gram-stain-negative, aerobic, rod-shaped, motile and moderately halophilic bacterium, designated strain LCB169 T , was isolated from a saline soil sample from Gansu Province, PR China. The cells of LCB169 T grew at 10-52 C (optimum 30 C), at pH 6.0-10.0 (optimum pH 8.0) and in the presence of 0-17 % (w/v) NaCl (optimum 10-15 %). Phylogenetic analysis based on 16S rRNA gene sequences and concatenated 16S rRNA, gyrB and rpoD genes sequences revealed that LCB169 T represented a member of the genus Halomonas in the class Gammaproteobacteria. The genus Halomonas was first described by Vreeland et al.
The genus Halomonas was first described by Vreeland et al. [1] , it belongs to the family Halomonadaceae, order Oceanospirillales, class Gammaproteobacteria, within the phylum Proteobacteria. Currently the genus includes about 90 species with validly published names (http://www.bacterio.net/halomonas.html), and members of this genus are described as halotolerant or halophilic, Gram-stain-negative, aerobic and rod-shaped bacteria [2, 3] , which are widely distributed in various saline environments [4, 5] . Some species of the genus Halomonas have been recognized for potential applications in biotechnology due to their ability to produce exopolysaccharide [6] , produce compatible solutes and extracellular enzymes [7] , degrade aromatic compounds [8] and finish biological nitrogen removal [9] and nitrate and nitrite reduction [10] . In this study, we report the isolation and characterization of a novel moderately halophilic bacterium, strain LCB169 T , which was isolated from a saline soil sample collected from Kazak Autonomous County of Aksay, Gansu Province, PR China (38 83¢ 86.37 † N 94 04¢ 39.23 † E).
To isolate halophilic bacteria, a saline soil sample (salinity 1.5-2.0 % and pH 8.0-8.2), suspended in 0.9 % physiological saline solution, was spread by the standard dilution-plating technique on a modified saline agar medium containing, per litre, 7.5 g casein peptone, 100 g sodium molybdate, 10 g yeast extract, 1.5 ml MS mixture (0.05 g each of betaine, proline, glycine, D-sorbitol and glutamate, added to 1000 ml H 2 O), 20 g agar (pH adjusted to 8.0 with HCl/NaOH). After 72 h of incubation at 37 C, a number of single colonies had developed on plates and were purified by transferring them onto Luria-Bertani (LB) agar supplemented with 10 % (w/v) NaCl and reincubating them. On the basis of the results of preliminary 16S rRNA gene sequence analysis, strain LCB169
T was selected and the cultures were preserved both as LB medium slants at 4 C and as suspensions in 20 % (v/v) glycerol at À80 C. For phenotypic characterization and comparative purposes, three reference strains, Halomonas daqingensis CGMCC Genomic DNA of LCB169 T was extracted according to a previously described method [11] . The 16S rRNA gene was amplified with universal bacterial primers 27F (5¢-GAG TTTGATCCTGGCTCAG-3¢) and 1492R (5¢-ACGGCTA CCTTGTTACGACTT-3¢). Sequencing reactions were performed by Shanghai Sangon (Shanghai, PR China) using the dideoxy chain-termination method with an ABI 3730XL (Applied Biosystems) sequencer. An almost-complete 16S rRNA gene sequence (1471 bp) of LCB169
T was obtained and submitted to the GenBank database. The 16S rRNA gene sequence was compared with reference sequences available in the EzBioCloud server (https://www.ezbiocloud. net/) [12] and the NCBI's BLAST search (http://blast.ncbi. nlm.nih.gov/Blast.cgi) [13] . According to the EzBioCloud server, the 16S rRNA gene sequence of LCB169 T showed highest similarity to H. daqingensis DQD2-30 T (98.0 %), H. kenyensis AIR-2 T (97.8 %) and H. desiderata FB2 T (97.5 %). Phylogenetic trees were reconstructed with maximum-likelihood [14] , neighbour-joining [15] and maximum-parsimony [16] algorithms using the program MEGA 5.2 [17] ; the bootstrap values were evaluated based on 1000 replications [18] and Kimura's two-parameter model [19] was used for calculation of evolutionary distances. Fig. 1 shows the positions of the novel isolate and the most closely related species of the genus Halomonas according to the neighbour-joining algorithm. All three phylogenetic trees demonstrated that LCB169 T represented a member of the genus Halomonas (Fig. S1 , available in the online version of this article). Additionally, two housekeeping genes, gyrB (DNA gyrase, B subunit) and rpoD (RNA polymerase, b subunit), of LCB169 T , H. daqingensis CGMCC 1.6443 T and H. kenyensis DSM 17331 T were amplified with the primers and PCR programs described by de la Haba et al. [5] . Each of the PCR products was sequenced and analyzed as described above. The GenBank database was used to search for similar gyrB and rpoD gene sequences. Meanwhile, pairwise housekeeping gene sequence identity was also calculated using the EzBioCloud server. LCB169
T showed 85.1-86.3 % gyrB and 85.1-86.6 % rpoD gene sequence similarity to the three most closely related type strains of the species, H. daqingensis, H. kenyensis, H. desiderata. A neighbor-joining tree based on a concatenated alignment of 16S rRNA, gyrB and rpoD gene sequences was reconstructed and the phylogenetic analysis clearly revealed that LCB169 T clustered within the genus Halomonas (Fig. 2) .
The genomic DNA G+C content of LCB169
T was determined by using the thermal denaturation [melting temperature (T m )] method [20] with Escherichia coli K-12 DNA as calibration standard. The DNA G+C content of LCB169 T was determined to be 66.1 mol%, which is within the range (51.4-74.3 mol%) reported for species of the genus Halomonas [21, 22] . DNA-DNA hybridizations were carried out by using the thermal denaturation and renaturation method described by De Ley et al. [23] . Levels of DNA-DNA relatedness between LCB169
T and H. daqingensis CGMCC 1.6443
T , H. desiderata DSM 9502 T and H. kenyensis DSM 17331 T were 33±3, 35±1 and 38±2 %, respectively. Based on the criteria currently accepted for delineating bacterial species, a DNA-DNA relatedness below 70 % indicates that the two strains are considered to represent different species [24] . The low DNA-DNA relatedness observed between LCB169
T and other closely related species indicated that the isolate was distinct from other species of the genus Halomonas with validly published names.
Cell morphology and size was observed by transmission electron microscopy (H-600IV; Hitachi) and scanning electron microscopy (Phenom Pro; Phenom-World) using cells in the exponential growth phase. Gram staining was performed as described by Smibert and Krieg [25] . The motility of cells was tested with stab-culture in semi-solid medium as described by Gerhardt et al. [26] . Determinations of NaCl, pH and temperature ranges for growth were performed using liquid LB medium in triplicate in 20 C) was also determined using the above described basal medium with 10 (w/v) % NaCl. The pH values of the medium were obtained using the buffer systems described by Xu et al. [27] . Growth rates were determined by monitoring the OD 600 of the culture broth during cultivation by using an UV-1100 spectrophotometer (MAPADA). Meanwhile, the specific requirement for NaCl was examined in MM63 minimal medium consisting of 100 mM KH 2 PO 4 , 75 mM KOH, 15 mM (NH 4 ) 2 SO 4 , 1 mM MgSO 4 , 3.9 mM FeSO 4 and 22 mM D-glucose supplemented with 1.3 M KCl.
Oxidase activity was determined using 1 % (w/v) tetramethylp-phenylenediamine and catalase activity was detected by assessing bubble production with 5 % (v/v) H 2 O 2 . Phenylalanine deaminase, lysine decarboxylase and ornithine decarboxylase activities were determined according to the method of Cowan and Steel [28] . Exopolysaccharide and poly-bhydroxybutyrate production, hydrolysis of starch, casein, DNA, Tween 20, Tween 60 and Tween 80, methyl red and Voges-Proskauer tests and H 2 S production from L-cysteine were conducted using the traditional methods described by Mata et al. [29] and followed the recommended minimal standards for describing novel taxa of the family Halomonadaceae [4] . Respiration on fumarate (10 mM), nitrate (10 mM) and nitrite (5 mM) was assessed in anaerobically prepared LB medium with 10 % (w/v) NaCl, dispensed in Balch tubes and an atmosphere of oxygen-free nitrogen.
Acid production from carbohydrates were analysed using API 50CH bacterial identification kits (BioM erieux). The substrate oxidation patterns were examined using Biolog GN2 MicroPlates (Biolog). Other enzyme activities and physiological properties were assayed by using the API ZYM and API 20NE kits (BioM erieux). All miniaturized kits for incubation were specially supplemented with an appropriate saline solution with respect to the instructions of the manufacturers. Susceptibility to antibiotics was tested using the diffusion agar method [29] on LB plates with antibiotic discs containing the following (µg per disc unless otherwise stated): amikacin (30), amoxicillin (10), ampicillin (10), carbenicillin (100), cefazolin (30) Resistance and degree of susceptibility were estimated according to sizes of the inhibition zones.
Cells of LCB169
T were Gram-stain-negative, aerobic, motile by means of peritrichous flagella and rod-shaped with lengths and widths of 1.0-1.6 µm and 0.3-0.5 µm (Fig. S2) , respectively. On the surface of LB agar medium with 10 % NaCl, colonies were 1-2 mm in diameter, pinkish white, circular, smooth and opaque after being cultured at 30 C for 72 h. LCB169
T was able to grow at 10-52 C (optimum at 30 C), at pH 6.0-10.0 (optimum at pH 8.0) and at NaCl concentrations of 0-17 % (w/v) (optimum at 10-15 %). The isolate was sensitive to amikacin, amoxicillin, ampicillin, carbenicillin, cefoperazone, cefotaxime, cefoxitin, cefradine, ceftazidime,
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ceftriaxone, cephalexin, chloramphenicol, doxycycline, minocycline, nalidixic acid, neomycin, nitrofurantoin, polymyxin B, rifampicin, streptomycin, tetracycline and tobramycin but resistant to cefazolin, erythromycin, gentamicin, kanamycin, oxacillin, penicillin and piperacillin. Other detailed physiological and biochemical characteristics are summarized in the species description and a comparison of LCB169 T and related type strains is given in Table 1 .
Respiratory quinones were extracted from 0.1 g freeze-dried cells with chloroform/methanol extraction (2 : 1, v/v), purified by TLC, and detected by HPLC [30] using the quinones of the reference type strains as standards. Polar lipids were extracted, examined by two-dimensional TLC, and identified by spraying individual plates with appropriate detection reagents according to the protocols of Minnikin et al. [31] and Kates et al. [32] . For determining the composition of cellular fatty acids, LCB169
T and reference type strains were cultured under aerobic conditions on a modified saline agar medium (containing, per litre: 10 g peptone, 3 g beef extract, 50 g NaCl and 20 g agar, pH 8.0) at 37 C for 18 h. Fatty acid methyl esters were prepared according to the methods of K€ ampfer and Kroppenstedt [33] and were identified with gas chromatography-mass spectrometry (Trace DSQII; Thermo Fisher) as described by Xiang et al. [34] . The compounds were analysed using NIST 05 database (NIST Mass Spectral Database; National Institute of Standardization and Technology). To confirm the results, the experiments were carried out in triplicate.
The predominant respiratory quinone of LCB169
T was Q-9, which was consistent with the ubiquinone systems of members of the genus Halomonas. The polar lipid pattern found in cells from LCB169
T consisted of diphosphatidylglycero, phosphatidylglycerol, phosphatidylethanolamine, phosphatidylcholine and three unidentified phospholipids (Fig. S3) T were different from those in its closest relatives. For instance, LCB169
T contained a small amount of C 17 : 0 cyclo !8c, while this was not detected in the three reference type strains. The cellular fatty acid profiles of LCB169
T and the type strains of other species of the genus Halomonas are displayed in Table 2 .
From the results of the polyphasic taxonomic analysis and on the basis of genetic, physiological and chemotaxonomic distinctiveness, it is evident that strain LCB169
T represents a novel species of the genus Halomonas, for which the name Halomonas saliphila sp. nov. is proposed.
DESCRIPTION OF HALOMONAS SALIPHILA SP. NOV.
Halomonas saliphila (sa.li¢phi.la. L. n. sal, salis salt; Gr. adj. 
DNA G+C content (mol%)* 66.1 67.0 † 66.0 ‡ 65.5 § *The result obtained during this study differs from that published in the literature. †Data from Wu et al. [35] . ‡Data from Berendes et al. [36] . §Data from Boltyanskaya et al. [37] .
phosphatidylglycerol, phosphatidylethanolamine, phosphatidylcholine and three unidentified phospholipids. The principal cellular fatty acids are C 18 : 1 !7c, C 16 : 0 , C 16 : 1 !7c and C 12 : 0 3-OH.
The type strain, LCB169 T (=CGMCC 1.15818 T =KCTC 52618 T ), was isolated from a saline soil sample collected from Kazak Autonomous County of Aksay, Gansu Province, PR China. The DNA G+C content of the type strain is 66.1 mol%. 
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